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Throughout the construction of Lagrangean densities used e.g. in particle physics one 
faces at least two problems: 1) unpredictive Lagrangeans contain too many uncorrected 
parameters (masses, couplings) which have to be fitted to experiment; 2) inherent diver- 
gencies of logarithmic, linear, quadratic, . . . type need to be renormalized. The concept 
of dynamical generation OL0] of Lagrangean theories addresses and solves both issues 
simultaneously: 

1) In the spirit of Eguchi [3] one starts out from very few fundamental 3-point interac- 
tion vertices and constructs then on the basis of these vertices by "loop-shrinking" 
|0] the so-called effective action (and its underlying Lagrangean) containing also 
terms for all remaining n-point vertices between the fields making up the theory. 

2) The couplings of the fundamental 3-point interaction vertices are then chosen 
such that linear, quadratic [4], ... divergencies cancel |Q1 0] while the remaining 
logarithmic divergencies are renormalized by adding to the effective action 
counter terms which replace [1] in the spirit of the log. -divergent gap equation 



flSH of Delbourgo and Scadron (DS) [@,0] the integral I 2 (m 2 ) = J 4& 



l 



{2kY {p 2 -m 2 ) 2 

at some experimentally defined renormalization scale m (being in the case of DS 
approximately equal to the nonstrange constituent quark mass m, i.e. m ~ m = m q ) 
by some universal complex number + 

For various reasons like e.g. the lacking [@, Qil [LH] evidence for the existence of glu- 
ons and new developments in mathematical physics there has developed an alternative 
approach to strong interactions being different from QCD which is known since the 
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benchmarking work of DS as the Quark-Level Linear Sigma Model (QLLaM). H 
Disregarding vector & axial vector mesons the SU(2)xSU(2) QLLaM assuming Nf — 
2N C = 6 Fermions, one scalar isoscalar meson a and N n = 3 pions is constructed on the 
basis the interaction Lagrangean ^quark-meson ( x ) = 81+( x ) ( a ( x ) + J '75 x( x ))<l-( x ) 
[fi Ezl 0] yielding by loop-shrinking the leading terms in the Lagrangean of the ef- 
fective action for meson-meson interactions, i.e. Jameson-meson = gaitn o(x)(o{x) 2 + 
k{x) 2 ) — j (o(x) 2 + n{x) 2 ) 2 + . . . . Following the formalism described in Ref. |0] the 
relevant terms in the effective action of the SU(2) x SU(2) QLLaM for the a-one-point 
function (see Fig. [Q), for the two-point function of the quarks (see Fig. [2]), of the a (see 
Fig. [3]) and of the pions (see Fig. HI) are obtained^. After isolating the quadratically di- 
vergent part of the effective actions it is straight forward to extract the following two 
conditions which yield a complete cancellation of quadratic divergencies yj] : 



It has been the author to point out that the experimentally favoured assymptotically free phase of 
QLLaM belongs to the acceptable class of non-Hermitian PT-symmetric field theories OL fllL fl2L fl3ll . 
3 The result is filH (NLTs = Non-Local Terms): 

= J d A xa(x) i | -4gN F m q I\(m*) + 3gonnh{m%)+N n g cnn h(m\) 
+ 2Xg c%n i (3 l{^f(m 2 a ,m 2 a ,m 2 a ) +N n 7f£J*(»i*, m|,m*)) j + NLTs , (1) 

S(2)[qq] = d A x q c + (x)q-(x) ^f- | - 4gN F m q I^m 2 ) + 3g aKK Ii(m 2 a ) +N K g a jiK h(ml) 
+ 2lg aKn i (3 /fiH" (m 2 c ,m 2 c ,m 2 ) +N K (m^mj.m*)) } 

- l -jd A x~q%{x)q-{x)2g 2 m q ^(m^^-^/y^^jj+NLTs, (2) 

S(3)[<y 2 } = l -jd A xa{xf ( ^^{-4gN F m q I l {m 2 q ) + 3g aKn I l (ml)+N KganK I l (ml) 
+ 2Xg c%n i (3 /^"f {m 2 ai m 2 ai ml) +N K Iffi* (m 2 CTJ m|,m^)) } 

+ l -Jd A xo(x) 2 4g 2 N F (l 1 (m 2 q )+2m 2 q I 2 (m 2 q fj - l -fd A xa(x) 2 X (?> h(m 2 a ) +N x h{nify 

- l -Jd A x o(xf 2X 2 i (3 I^?(m 2 a ,mi,mi) +N K I^f (»a,»l ,»4 )) 

- l - fd A x a(x) 2 2g 2 aK7[ (9 1 2 (m 2 a ) + N„ h{m 2 j) +NLTs , (3) 
5(4) [n 2 ] = l - j ' d A xn(x) 2 ^f L {- 4gN F m g h(m 2 q ) + 3g aKK h(m 2 a ) 

+ N ngana h {m 2 n ) + 2Xg aKll i (3 1^' (m 2 a , m 2 a , m 2 a ) +N n /i7T>4,»4'4)) } 
+ l -Jd A x 7i(x) 2 4g 2 N F h (m 2 ) -\\d A x n(x) 2 X (l x (m 2 a ) + (N K + 2) h [m 2 j) 

- l -Jd A x K(x) 2 2X 2 i (l?ff(ml,ml,ml) + (N K + 2) iffi (m 2 ,m\ ,m\ )) 

- l -jd A xn(x) 2 Agl 7ln h, x (ml,ml)+NLTs. (4) 
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= -AgN F m q + (l - 4^) go** (3 +N K ) and = +4g 2 N F - (l - ^) X (3 
These conditions can be finally solved for A and gaytK as a function of g and : 
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For convenience we have used the following short-hand notation for various relevant integrals Q] : 

2n _ f d 4 p 1 „>3 , 1N „ i 1 



/n(m ) - J (2tt) 4 (p 2 -m 2 )» ( 16 7T 2 («- l)!m2«-4 ' (5) 

/ nil „ 2 (m?,m§) = Jj^f {p 2^ m 2 ) n\ p 2_ m 2 ) n 2 > ® 

jmnset (m 2 2 2, f f ^P2_ [ (2?t) 4 8 4 { Pl + p 2 + p 3 ) m 

ni ' n ^ [ " 2 ' 3j " J {27cf J {2%f J {2%f [pl-mlY^ipl-mlY^ipl-ml)^ ' ' 
In all integrals we assume the imaginary part of the squared masses to be negative. 
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FIGURE 1. Tadpole sum: contributions to the a one-point function 
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FIGURE 2. Quark mass: contributions to the quark self-energy 
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FIGURE 3. Sigma mass: contributions to the a self-energy 
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FIGURE 4. Pion mass: contributions to the % self-energy 



